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THE TDRS GROUND SEGMENT

.

There are elweye at least three oper‘etlonel Tracking and Data Relay Satellites (TDRS) relaying data bet:ween Earth- OPbltlng satellites and the TDRS ground eegment Each
Im addition,

TDRS is placed in one of.three locations around the globe and t:r‘evel IN geo-synchronous orbit, allowing them to maintain ’IDDO/O global oommumoetlon _coverage.
there are multiple on-orbit spare satellites that stand ready to be br‘ought INto oper“etlomel use on a momerﬂ:e hOtloe

The space-based TDRS relay commands and data between satellites and ground terminals on Earth. Houeimg engingers and opePeCOPe maintain the ground terminals,

where the overall command and control services take place. TDRS ground terminals are located at three principal facilities, and together, they form the terftestrial por*t;ioh‘

of NASA's Space Network (che other half being the TDRS spacecraft). : ‘ .

This illustration of the Space Network ehowe how the TDF%S relay be,tweeh Earth or‘bltmg eetellltee and t;he gr‘ouod ter“mlrwele Ground terminals-in White Sende NM and
Guam are oepeble of providing oontmuoue communications between the user spacecraft;, such as the International Speoe Station, and its gr‘ound facilities. TDI:?S

The White Sands Ghouod Ter‘r‘ninel (WSGT) located near
White Sands, New Mexico. WSGT came online im 1978,

pr‘owdee r\eer‘ly COF]'GIHUC)US oommumoetlon between l:heee SSUE”IUES and their ueer“e

L . .

The TDRS ground segment _ooneie-te of:

The Second TDRSS Gr‘our]d Terminal (STGT']-Iooet:ed Nnear .
White Sands, New NMexieco. STGT came online in 1994 ‘ -

The Guam Remote Ground Terminal (GRGT) located near
Dededo, Guam. GRGT came online in 1992,

Three highly automated gPoumd terminals provide a oooeter\t oonmeotlon betweeh the TDRS constellation and the User's pr“ooeeemg facilicies. Two of them are Iooeted

at the White Sands Complex (WSC), and one is in Guam. WSGT went online just in time for the Speoe Shutele'g debut in early 1979. GRGT replaced an earlier ground feofll.ty

-

IN Diego Garcia and oorﬂ:mued coverage. for“ TDORS that canmnot be eeen from the continental US. STGT was, built to help hemdle the large amount of data that WSGT was .

F‘ECEIVIﬁg

. ' HOW IS THE'LOCATION FOR A GROUND STATION SELECTEo? :

The maost important consideration when choosing a ground terminal location is the i/ieibilit:y of the TDRS's orBit arc from the ground. This depends on the longitude of the
epeolﬁo TDORS. Because TDRS spacecraft are distributed around the world at various longitudes, a single ground station vvould not be able'to communicate with the entire
constellation. Since TDRS are placed in geosynchronous orbit, the ground station location should have an unobstructéd view of the orbit arc so that the antenna can. keep
the satellite in elght With geosynchronous orbit above Earth's equator, the best locations for TDRS ground ter“mlr\ele are Peletlvely lower latitudes. Between the one
terminal in Guam eod the two in White Sands, New I\/IeX|oo all orbiting TDRS are in sight. |

AnNnother I<ey element in selecting the gr“ouhd station’'s location is weather.

It turns out that high_fr‘equenoy'r“edio waves can be absorbed by rain drops (chink about your

satellite TV reception during a PelmSEOPm] Arid environments, such as New Mexijco's desert, donh't h.eve a lot of rain. In feot: the New Mexico desert averages 350 days of

eunehme per year! .
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HOW DO THE GROUND TERMINALS COMMUNICATE WITH SATELLITES IN SPACE?

The ground terminals' use large antennas, called Space-Ground Link (SGL) antennas to transmit and receive radio frequency energy. These antennas are custom made,
with precisely shaped parabolas that gather che MOoSst energy possible from TDF?S The ground terminal engineers, perform a complex series of steps to command the
SGL antennas to point at the TDRS! These englneer“e are also r‘eeponelble for controlling all. of the ground terminal's eqmpment which includeg computers, amplifiers,
switches, frequency converters, and many other components to establish and maintain, the TDRS oommumoetlone link. The Network Control Center Data System
(NCCDS), located in New NMexico, is the portal through which users schedule and monitor the status of their, TORS services. The NCCDS also helps to isolate pr‘obleme
when they occur by ooor‘dmetmg resounces er“ound the’ globe : . . .

.

turn your camera onl”
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TDRS constellation and transferring the data to the scientists and engineers on the ground.
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The three highly automated gPoumd cerminals receive commands from the user’'s data facilities and then beam them up to the user’'s spacecraft, such as "Hey satellite,
At the 'same time, these ground terminals are receiving user spacecraft data (like images collected from the Hubble Space Telescope) from the



